The concentration of relaxin in the circulating blood of ewes has been investigated during the last 2 months of pregnancy.
INTRODUCTION
Softening and increased distensibihty of the cervix and lower uterine segment after treatment with relaxin have been reported in sows and heifers (Graham & Dracy, 1952 , 1953 Zarrow, Sikes & Neher, 1954; Zarrow, Neher, Sikes, Brennan & Bullard, 1956) , rats (Steinetz, Beach & Kroc, 1959; Cullen & Harkness, 1960) , monkeys (Hisaw, 1959) and women (Eichner, Waltner, Goodman & Post, 1956; Stone, Sedlis & Zuckerman, 1958) . Reports on the action of relaxin on the human cervix, however, are confusing for other workers (e.g. Slate, 1961) have not obtained increased distensibility. As with other actions of relaxin, priming with oestrogen or the presence of endogenous oestrogen is necessary.
In the course of an investigation into the causes and treatment of Ring Womb in sheep (failure of the cervix to dilate during parturition), one of us (C.B.T.) ad¬ ministered at parturition 1500 u. relaxin (Releasin, Warner Chilcott) to six ewes with this condition and in five instances obtained softening of the previously hard cervix (Hindson & Turner, 1962 Table 1 ). Vaginal smears were made as a check on the effectiveness of priming. Extracts were injected s.e. in a volume of 0-2-0-75 ml. daily (see Table 1 ); control mice received the priming dose of oestrogen only. In some groups, oestrogen-primed mice*were injected with 0-5 or 1-0 mg. progesterone on the same days as the extract, controls receiving oestrogen and progesterone only. On the day following the last injection, mice were autopsied, the symphysis pubis examined in situ under magni¬ fication and illumination, cervices of control and experimental mice compared for distensibility by the insertion of a probe of graded diameter, and horns, cervix and vagina weighed and fixed in Bouin's solution for histological examination and histo¬ chemical visualization of glycogen.
Relaxin in sheep 273
In an attempt to potentiate the activity of any relaxin present in the extracts, two batches (see Table 1 ) were each divided into two portions to one of which was added 1 % benzopurpurine, a depot agent known to potentiate the activity of relaxin from sow ovaries (Steinetz et al. 1959 ). 
02 (1) C6 ( Interpubic separation (mm.) 0-25-0-4 Newton, 1947) in which the concentration of relaxin in the blood of pregnant rabbits was assayed, extraction was always carried out immediately after withdrawal of the blood and no anti-coagulant was added. In the Table 2 . In both groups, interpubic separation 24 hr. after four daily injections of 0-2 ml. extract was in the expected range (see Hall & Newton, 1947) , and no inactivation had resulted from the delay in extraction and addition of heparin. Comparison with relaxin prepared from ovaries of pregnant sows The results are given in Table 3 . In the group which received the smallest dose, interpubic separations of 0-5 mm. occurred in five mice; of those which received 1-2 µg. (0-18 u.), separations of 0-8 mm. were found in four mice. The response of the first group was very close to that obtained with oestrogen alone. It is apparent, however, that the concentration of relaxin in 0-2 ml. (the volume injected daily) of the sheep serum extract was less than that contained in 1-2 µg. Releasin, i.e. the level of relaxin in the blood of sheep during the last two months of pregnancy appears to be less than 0-2 u./ml. serum. 
Comparison with extract from serum of pregnant mice In the four mice which received four daily injections of relaxin extract prepared from serum of pregnant mice, interpubic separations of 0-25-0-5 mm. were recorded.
No definite conclusions can be drawn from such a small number of animals, but it appears that very little relaxin is present in the circulating blood of mice during the period of rapid interpubic separation.
Effect on reproductive tract
When it became apparent that the ' symphysial relaxing ' activity of the extracts would prove to be low, it was decided to investigate other known activities of relaxin.
(a) Effect on softening and distensibility of cervix When tested by the insertion of a probe into the cervical canal, no difference in distensibility was recorded between those mice which received the extract and the oestrogen-primed controls. Subjectively, no difference was detected in the 'con¬ sistency ' of the tissues of the cervix in treated and control groups. The addition of 0-5 or 1-0 mg. progesterone given on the same days as the extracts did not affect the results.
(b) Effect on weights of horns and cervix It has been shown (Jablonski & Velardo, 1957 Zarrow & Brennan, 1958; Steinetz, Beach, Blye & Kroc, 1957; Hall, I960«) (Kroc, Steinetz & Beach, 1958) . From the start, however, it became obvious that the concentration of relaxin in the blood was too low to permit the use of the single dose technique recommended by Steinetz, Beach, Kroc, Stasilli, Nussbaum, Nemitk & Dun (1960) , even after a priming interval of 8 days which is the optimum period (Hall, 1948 (Hall & Newton, 1947) . Because after 8 days oestrogen alone causes slow progressive interpubic separation (Hall, 1949) , the injections were generally started on the fourth day after priming.
Quantitative data for concentrations of relaxin in blood serum during the later stages of pregnancy are available for only a few species. A high concentration has been recorded only in the rabbit-approximately 10-15 u./ml. serum (Marder & Money, 1944; Steinetz et al. 1959) . In terms of symphysis-relaxing activity, 1 ml. serum from a rabbit 26-30 days pregnant contains sufficient relaxin to produce, when injected daily s.e. into a spayed, oestrogen-primed mouse, interpubic separation identical both in degree and time interval to that which normally occurs during pregnancy (Hall & Newton, 1947) . Steinetz et al. (1959) reported that in mice, although relaxin activity equivalent to 200 u./g. tissue was found in the ovaries, less than 0-1 u./ml. serum appeared in the circulating blood, i.e. about 1:100 that in the blood of rabbits. The present tests confirm this low concentration in the blood of mice. Figures given for other species are: cat, 1-5 u./ml. serum (Steinetz et al. 1959) ; cow, 0-3 u./ml. (Wada & Yuhara, 1961) ; women, 2-0u./ml. (Zarrow, Holmstrom & Salhanick, 1955) . Data for concentrations in ovaries or placentae are reviewed by Steinetz et al. (1959) and Hall (19606) . They include 350 u./g. placenta in rabbits and up to 10000 u./g. ovary in sows; no figures seem to be available for blood con¬ centrations in the latter species. Zarrow & Money (1948) produced evidence that relaxin is probably broken down rapidly in the body and is for the most part excreted as a degraded and inactive substance.
The results of the present investigation show that the concentration of relaxin
